1
H NMR (400 MHz, CDCl 3 , 10a): δ = 6.77 (qdd, J = 1.4, 2.7, 5.5 Hz, 1H, C q CHCH 2 ), 4.24 (m, 2H, CH 2 CH 3 ), 3.32 (d, J = 12.2 Hz, 1H, CHC q OOEt), 2.45 (m, 1H, (CH 3 ) 2 CHCH), 2.35 (m, 1H, CHCHHCH), 2.17 (m, 1H, CHCHHCH), 1.79 (td, J = 1.4, 2.7 Hz, 3H, CH 3 C q ), 1.72 (m, 1H, (CH 3 ) 2 CH), 1.29 (t, J = 7.2 Hz, 3H, CH 3 CH 2 ), 0.96 (d, J = 6.9 Hz, 3H, CH 3 CHCH 3 ), 0.88 (d, J = 6.9 Hz, 3H, CH 3 CHCH 3 ). 1H, (CH 3 ) 2 CHCH), 1.81 (dd, J = 1.8, 3.5 Hz, 3H, CH 3 C q ), 1.67 (m, 1H, (CH 3 ) 2 CH), 1.27 (t, J = 7.1 Hz, 3H, CH 3 CH 2 ), 1.00 (d, J = 6.6 Hz, 3H, CH 3 CHCH 3 ), 0.96 (d, J = 6.6 Hz, 3H, CH 3 CHCH 3 ). 
Ethyl (R)-6-isopropyl-3-methyl-2-(((trifluoromethyl)sulfonyl)oxy)cyclohexa-1,3-diene-1-carboxylate (11)
At −78 °C, a solution of LiHMDS in THF (1.0 M, 40.3 mL, 40.3 mmol) was added dropwise to a solution of 10 (9.023 g, 40.23 mmol) in dry THF (100 mL). It was stirred for 1.5 h at the same temperature, before Tf 2 O (8.2 mL, 48.83 mmol) was added dropwise at −78 °C. After 5 min the reaction was quenched by addition of saturated aqueous NH 4 Cl (50 mL) at -78 °C, and the reaction mixture was allowed to warm to room temperature. The aqueous layer was extracted with EtOAc (4 × 150 mL), the organic phase was dried over MgSO 4 and the solvent was removed under reduced 
(R)-2-Formyl-3-isopropyl-6-methylcyclohexa-1,5-dien-1-yl trifluoromethanesulfonate (15)
To a solution of 11 (2 g, 6.404 mmol) in DCM (40 mL), a solution of DIBAL-H in toluene (1.2 M, 13.3 mL, 15.96 mmol) was dropwise added at −78 °C and the resulting solution was stirred for 20 min at the same temperature. Water (3 mL) was added carefully and the reaction mixture was allowed to warm to rt. Na 2 SO 4 (8 g)
was added, and the reaction stirred for another 30 min. The reaction mixture was filtered and the filtrate was concentrated. The crude alcohol was dissolved in EtOAc (40 mL), IBX (3.228 g, 11.53 mmol) was added and resulting mixture was refluxed for 7 h. 
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Ethyl (R,Z)-6-isopropyl-3-methyl-2-(3-methyl-7-oxooct-3-en-1-yn-1-yl)cyclohexa-1,3-diene-1-
carboxylate (14)
Under argon 1 M HCl (1.1 mL, 2.200 mmol) was added to a solution of 13 (52 mg, 0.135 mmol) in THF (5 mL) and it was stirred for 14 h at rt.
Saturated aqueous NaHCO 3 (10 mL) was added and it was extracted with EtOAc (3 × 10 mL 
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Bicyclic diol 18
Under argon at 0 °C, zinc powder (261.6 mg, 4.000 mmol) was added dropwise to a solution of TiCl 4 (1.0 M in DCM, 2.0 mL, 2.000 mmol) in THF (37 mL). After 15 min a solution of ketoaldehyde 17 (30 mg, 0.101 mmol) in THF (8 mL) was added over a period of 2.5 h, followed by stirring (30 min).
Aqueous K 2 CO 3 (40 mL, 10%) was added an it was extracted with EtOAc (4 × 50 mL). 
Bicyclic diol 19
Under argon, IBX (57 mg, 0.202 mmol) was added to a solution of diol 18 (36 mg, 0.120 mmol) in CH 3 CN (40 mL). After 4 h at rt the suspension was filtered over a pad of silica, followed by evaporation in vacuo at 21 °C. The crude product (13.2 mg, 44.232 µmol) was dissolved in THF (1.5 mL). At 0 °C, LiAlH 4
(1.0 M in THF, 22 µL, 22 µmol) was added. After 10 min H 2 O (10 mL) and EtOAc (10 mL) were added, phases were separated and the aqueous phase 
(2R,5S)-2-((tert-Butyldimethylsilyl)oxy)-5-isopropyl-2-methylcyclohexan-1-one (21)
PtO 2 (89 mg, 0.393 mmol) was added to a solution of diol 20 (6.683 g, 39.254 mmol) in MeOH (150 mL) and stirred in an H 2 atmosphere (balloon) for 3 h. The suspension was filtered over Celite filtered and the solvent was removed in vacuo.
The crude product was dissolved in EtOAc, IBX (13.190 g, 47.105 mmol) was added and it was refluxed for 5 h. After cooling the suspension was filtered over a pad silica and concentrated in vacuo. The crude product was dissolved in DCM (50 mL) and 2,6-lutidine (1.1 mL, 10.4 mL, 90.284 mmol) was added, followed by dropwise addition of TBSOTf (12.6 mL, 54.956 mmol) at −78 °C. The cooling was removed and it was stirred for 1 h, before ice-cold 1 M HCl (20 mL) was added. Phases were separated and the organic phase was washed with brine (2 × 20 mL and EtOAc (50 mL) were added, phases were separated and the aqueous phase was extracted with EtOAc (3 × 10 mL). The unified organic phases were washed with brine (1 × 50 mL) dried over Na 2 SO 4 , filtered and concentrated in vacuo. After column chromatography (silica, petroleum ether/EtOAc, 10:1) product 24 (1.189 g, 2.215 mmol, 63%, 77% based on recovered alkyne 12) was obtained as colorless oil. 
(1R,2R,3R,6R)-3-((tert-Butyldimethylsilyl)oxy)-2-hydroxy-6-isopropyl-3-methyl-2-((Z)-3-methyl-7-oxooct-3-en-1-yn-1-yl)cyclohexane-1-carbaldehyde (25)
Under argon at −78 °C DIBAL-H (1.2 M in toluene, 3.0 mL, 3.600 mmol) was added to a solution of 24 (868 mg, 1.617 mmol) in DCM (25 mL). It was warmed to rt within 1 h and stirred for 14 h. H 2 O (2 mL) and Na 2 SO 4 (6 g) were added and it was stirred for 30 min. After filtration over Celite the solvent was removed in vacuo. The crude product was dissolved in DMSO (3 mL, argon atmosphere) and IBX (588 mg, 2.102 mmol) was added. After 2 h at rt H 2 O (3 mL) was added, and after 30 min it was filtered over Celite. Phases were separated and the aqueous phase was extracted with TBME (3 × 10 mL). The unified organic phases were washed with H 2 O (2 × 5 mL) and brine (1 × 5 mL), 
S12 (1R,2R,3R,6R)-3-((tert-Butyldimethylsilyl)oxy)-6-isopropyl-3-methyl-2-((Z)-3-methyl-7-oxooct-3-en-
1-yn-1-yl)-2-((trimethylsilyl)oxy)cyclohexane-1-carbaldehyde (26)
Under argon 2,6-lutidine (23 
(1R,2R,3R,6R)-3-((tert-Butyldimethylsilyl)oxy)-2-((Z)-7-hydroxy-3-methyloct-3-en-1-yn-1-yl)-6-isopropyl-3-methyl-2-((trimethylsilyl)oxy)cyclohexane-1-carbaldehyde (27)
Under argon zinc powder (73 mg, 1.109 mmol) was added dropwise to a solution of TiCl 4 (1.0 M in DCM, 550 µL, 0.550 mmol) in THF (12 mL) at 0 °C. After 10 min at rt pyridine (46 µL, 0.570 mmol) was added. Over 2.5 h, a solution of ketoaldehyde 26 (15 mg, 28.796 µmol) in THF (2.5 mL) was added dropwise, followed by stirring at 60 °C for 12 h.
Aqueous K 2 CO 3 (15 mL, 10%) was added and it was extracted with EtOAc (4×20 mL). The unified organic phases were dried over MgSO 4 and the solvent was removed.
After column chromatography (silica, petroleum ether/EtOAc, 10:1) product 27 (6.1 mg, 11.665 µmol, 40%, 55% brsm) was obtained as colorless oil as mixture of diastereomers (27a/27b, 
Ethyl (1R,2S,3R,6R)-2-cyano-2-hydroxy-6-isopropyl-3-methoxy-3-methylcyclohexane-1-carboxylate (29) and ethyl (1R,2R,3R,6R)-2-cyano-2-hydroxy-6-isopropyl-3-methoxy-3-methylcyclohexane-1-carboxylate (30)
Under argon at −78 °C NaHMDS (1.0 M in THF, 7.50 mL, 7.500 mmol) was added to a solution of ketone 28
(1.383 g, 7.505 mmol) in THF (30 mL). After warming to 0 °C over 30 min CNCOOEt (2.2 mL, 22.515 mmol) was added dropwise at −78 °C, followed by 30 min of stirring.
Saturated aqueous NH 4 Cl (30 mL) and EtOAc (40 mL) were added. At rt the phases were separated and the aqueous phase was extracted with EtOAc (3 × 30 mL). The unified organic phases were dried over Na 2 SO 4 , 
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Allene 32
Under argon at 0 °C, thionyl chloride (13.5 µL, 0.186 mmol) was added to a solution of 31 (10 mg, 18.628 µmol) in pyridine (1 mL).
Saturated aqueous NaHCO 3 (10 mL) and EtOAc (10 mL) were added, the phases separated and the aqueous phase extracted with EtOAc (3 × 10 mL). The unified organic phases were washed with brine (1 × 10 mL), dried over Na 2 SO 4 , filtered, and the solvent was removed. After column chromatography (silica, petroleum ether/EtOAc, 20:1) product 32 (8 mg, 15.420 µmol, 83%) was obtained as colorless oil. -R f (petroleum ether/EtOAc, 5:1) = 0.61.
- 
